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DETAILED ACTION 
Response to Amendment 
This office action is in response to the amendment filed January 10, 2007. 
Accordingly, none of the claims was amended. Claims 17-30 remain withdrawn firom 
consideration as being directed to a non-elected invention. 
Currently, claims 1-16 remain active. 

Claim Objections 
Claims 4-7 are objected to because of the following informalities: 
Re claim 4, the claim recites "the carbon-based fiinctional groups" on line 1. However, 
such feature was not previously recited in claim 1. Thus, claim 4 should be amended to depend 
fi"om claim 3. 

Re claim 5, the claim recites "the cationic surfactant" on line 1. However, such feature 
was not previously recited in claim 1 . Thus, claim 4 should be amended to depend fi"om claim 3. 

Re claim 6, the claim recites "the carbon-based fiinctional groups" on line 1. However, 
such feature was not previously recited in claim 1 . Thus, claim 4 should be amended to depend 
fi-om claim 3. 

Re claim 7, the claim recites "the anionic surfactant" on line 1 . However, such feature 
was not previously recited in claim 1 . Thus, claim 4 should be amended to depend fi-om claim 2. 
Appropriate correction is required. 
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Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-9 and 12-16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Tsuchiya et al. (U.S. Patent No. 6,530,968). 

Re claim 1 , Tsuchiya et al. ("Tsuchiya") discloses in FIGs. 1 and 2 a method for 
poUshing a wafer, the method comprising the steps of: providing a semiconductor wafer having a 
topography including a different topography locations (e.g. dense and isolated interconnect 
areas); applying a slxirry that includes an additive for forming a polishing inhibiting layer in situ 
across the topography, the polishing inhibiting layer creating a polishing rate for the topography 
that is inherently non-linear with polishing pressure; and chemical mechanical polishing the 
topography [see col. 5, lines 12-36]. 

Re claims 2-7, Tsuchiya discloses the additive to form the "polishing inhibiting layer" 
includes one of: an anionic surfactant (e.g. sodium (salt) sulfate and dodecyl sulfates) and a 
cationic surfactant (e.g. CTAB and cetylpyridinium chloride) [see col. 5, lines 12-36]. Thus, 
Tsuchiya discloses all the formulaic limitations relating to anionic and cationic surfactants as 
claimed in claims 3-6. 

Re claim 8, as discussed above, since Tsuchiya discloses the same conditions as the 
instant invention, it must be inherent the "polishing inhibiting layer" decreases a polishing rate of 
one of the topography Iqcations to a level defined according to: PR=k*(P-Pcrit), where PR is the 
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polishing rate, k is a coefficient of Mction of a slurry, P is a polishing pad polishing pressure at 
one of the topography locations, and Pent is a critical removal pohshing pressure to be applied for 
removal of the polishing inhibiting layer. 

Re claim 9, as discussed above, since Tsuchiya discloses the same conditions as the > 
instant invention, it must be inherent that the polishing inhibiting layer was removed by 
polishing at a pressure greater than the critical removal polishing pressure. 

Re claims 12 and 13, Tsuchiya discloses controlling a pH level of the slurry inherently to 
be between an isoelectric point of the topography and an isoelectric point of a pohshing particle 
of the slurry to ensure adhesion of the polishing inhibiting layer to a surface of the topography, 
wherein the controlling step includes adding at least one of an acid and a base including sodium 
hydroxide and potassium hydroxide [see col. 7, lines 3-10]. 

Re claim 14, Tsuchiya expressly discloses in FIG. 1 the difference in topography between 
the different topography locations is at least one of height and pattern density. 

Re claims 15 and 16, Tsuchiya discloses in FIG. 1 the topography includes siUcon 
dioxide 3 and silicon nitride 2, the slurry includes a polishing particle including ceria and siUca 
[see col. 3, lines 65-66], the additive includes cetyltrimethyl ammonium bromide (CTAB) and 
sodium dodecylsulfate [see col. 5, lines 16-37], and a pH level of the slurry is no less than 
approximately 3 and no more than approximately 9 [see col. 7, lines 3-5]. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham \. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner* to consider the applicabiUty of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsuchiya. 

Re claims 10 and 11, Tsuchiya fails to disclose the critical removal polishing pressure 
Peril is no less than approximately 2 psi and no greater than approximately 20 psi, and the 
polishing step includes applying a downforce of no more than 4 psi above the critical removal 
polishing pressure Pent, and no less than 4 psi below the critical removing polishing pressure Pent- 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to optimize and select appropriate pressures for the CMP process. The 
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selection of parameters such as energy, power, concentration, temperature, time, depth, 
thickness, etc., would have been obvious and involve routine optimization which has been held 
to be within the level of ordinary skill in the art. "Normally, it is to be expected that a change in 
temperature, or in concentration, or in both, would be an unpatentable modification. Under some 
circumstances, however, changes such as these may be impart patentability to a process if the 
particular ranges claimed produce new and unexpected result which is different in kind and not 
merely degree from results of prior art . . . such ranges are termed 'critical ranges' and the 
applicant has the burden of proving such criticality ... More particularly, where the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation". In reAller, 105 USPQ 233, 235 (CCPA 1955). 
See also MPEP 2144.05. 

Response'to Arguments 
Applicant's arguments filed January 10, 2007 have been fully considered but they are not 
persuasive. 

Applicant persistently argues that Tsuchiya does not disclose the formation of a polishing 
inhibiting layer across the topography. In response, the Examiner respectfully disagrees because 
the additive in the slurry employed by Tsuchiya comprises an anionic surfactant (e.g. sodium 
(salt) sulfate and dodecyl sulfates) or a cationic surfactant (e.g. CTAB and cetylpyridinium 
chloride) [see col. 5, lines 12-36]. Please note that the previously mentioned additives and their 
formulaic expressions are also recited by Applicant in claims 3 to 7 of the present application. 
Thus, since Tsuchiya discloses using the same additives in the slurry as the present invention, it 
is inherent that the additives form a polishing inhibiting layer across the topography. 
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Applicant appears to argue that Tsuchiya does not disclose the additive being attracted 
towards the surface to be polished and adhered to that surface due to electrostatic effects. In 
response, the Examiner respectfully disagrees because it is noted that such features upon which 
applicant relies are not recited in the rejected claim(s). Although the claims are interpreted in 
Hght of the specification, Umitations from the specification are not read into the claims. See In 
re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). Regardless, as previously 
discussed above, since Tsuchiya discloses using the same additives in the slurry as the present 
invention, it is inherent that the additives will be attracted towards the surface to be polished and 
will adhere to that surface due to electrostatic effects. Thus, the polishing layer created should 
inherently provide a polishing rate for the topography that is non-hnear with polishing pressure 
of the CMP process. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Minamihaba (US 2002/0023389 Al) discloses the use of a slurry for CMP 
comprising a surfactant, which can be an anionic, a cationic or a non-ionic surfactant, to 
minimize erosion and scratching of a substrate surface layer [see page 3, paragraph 0052]. 
Edelstein (U.S. 6,358,832) and Shroeder (U.S. 6,936,543) disclose teachings regarding the use of 
surfactants in a slurry for CMP. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh B. Duong whose telephone number is (571) 272-1836. 
The examiner can normally be reached on 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith, can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct-uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





